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LERNAEA CYPRINACEA (COPEPODA, LERNAEIDAE) 

C KAPACfl 30JI0T0r0 (CARASSIUS CARASSIUS) 

H3 03EPA ^JIHHHOE 

B BACCEHHE CPE^HEIX) TEHEHHR PEKH BbIHErM 
© r. H. 'H'OpoBCKHx, JI. P. Makapoea 

rioKa3aHO, hto b pe3yjibTaTe pe3Koro najieHHfl hmcjichhocth xo3HMHa m napa3HTa 
hx nonyjiauHH nocjie nepnojia HecTa6mibHoro cymecTBOBaH hh, Bbipa3HBiuerocH b 3Ha- 
HMTeJIbHblX Ha npOTHXCeHHH HeCKOJlbKMX JieT KOJie6aHHflX ypOBHH 3apaXeHHOCTM X03HH- 
Ha paHKOM, b nocjieayiomHe rojibi cTa6HjiH3HpoBajiHCb Ha 6ojiee hh3kom ypoBHe hmcjich- 
HOCTM. 


IlonyjiflUHOHHaH 6nojiorHH napa3HTOB pbi6, 6ypHO pa3BHBaiomaflCfl nocjieji- 
Hne 35 JieT, no3BOJiHJia ocymecTBHTb aHajiH3 CTpyKTypbi nonyjiHUHH, jiHHaMH- 
kh h pacnpeziejieHHH hhcjichhocth napa3HTOB, npejuioxcHTb MO^ejiw napa3H- 
To-xo3HHHHbix oTHOUieHMH, o6cy,aHTb Bonpocbi nporH03HpoBaHHH h onpejiejie- 
hhh pojin napa3HTOB b rH,apo6HOueH03ax (Bayep, 1980, 1982, 1986; HeuiKo, 
1988; HeuiKo h jxp., 2000; JJopoBCKHx, 1996a, h jxp.). Ojxhzko peaKUHH nonyjia- 
Uhh napa3HTa Ha pe3Koe najieHHe hhcjichhocth h ynpomeHHe CTpyKTypbi no- 
nyjiHUHH CBoero xo3HHHa jxo chx nop cjia6o OTpaxceHa b jiHTepaType. 

HccjiejiOBaHHe oraro Bonpoca OKa3ajiocb yjioOHo bccth Ha npHMepe Lernaea 
cyprinacea L. c Kapacn Carassius carassius (L.) H3 03. fljiHHHoe, pacnoJioxceHHoro 
b OacceiiHe cpejiHero TeneHHH p. Bbinerabi (npHTOK p. C. ^BHHbi). >KH3HeHHbiH 
Uhkji, OnojiorHH h pacnpocTpaHeHne L. cyprinacea xopouio H3yneHbi (Ctojih- 
Pob, 1936; Grabda, 1963; nojmyOHaa, 1969, 1973, 1978; Bayep h jxp., 1981; Tpn- 
meHKo h jx p., 1999, h jxp.). HccjiejioBajiH ero GnojiorHio h b OacceiiHe p. Bbiner- 
jlbi — KpanHen ceBepo-BOCTOHHOH tohkc oOHapyxceHHH 3Toro napa3HTa b Ebpo- 
ne (^opobckhx, 1997; CMOJibHHHHOBa, 1998; CMOJibHHHHOBa, flopoBCKHx, 1999). 
K HacTonmeMy BpeMeHH h3bcctch xapaKTep pacnpejiejieHHH paHKa no Tejiy xo- 
3HHHa (XlopoBCKHx, 19966), oco6eHHOCTH peajiH3auHH ero xcH3HeHHoro UHKJia b 
3tom pernoHe (Aopobckhx, 2001), BbiHCHeHO pacnpejiejieHHe hhcjichhocth na- 
pa3HTa b nonyjiHUHH Kapaca H3 03 . JJjihhhoc, onpejiejieHa pojib b nojmepxcaHHH 
HHCJieHHOCTH nonyjinuHH JiepHen pa3Hbix nojiOBbix h pa3MepHbix rpynnnpoBOK 
xo3«HHa (flopoBCKHx, 1993). OjiHaKo b 1996 r. HHCjieHHOCTb KapacH h panKa b 
3TOM BOJlOeMe pe3KO CHH3HJlHCb (JJopOBCKHX, CMOJIbfl H HHOBa, 1998). llOHBH- 
Jiacb B03MOXCHOCTb npOCJiejlHTb, KaK H3MCHHTCH B3aHMOOTHOUieHHH B CHCTCMe 
«Lernaea cyprinacea—Carassius carassius» h KaK nonyjiHUHH xo 3 HHHa h napa3HTa 
noBejiyT ce6a b nocjiejiyiomne rojibi. 
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MATEPHAJI H METO^HKA 


Mccjie/ioBaHHH npoBe/teHbi b 1979—1980, 1983—1984, 1996—2003 rr. 

(Ta6ji. 1). C6op napa3HTOB ocymecTBJieH no o6menpHHHTOH MeTO/tHKe (Emxob- 
CKaH-llaBjioBCKaH, 1985). Pbi6a oTJiOBJieHa b nonMeHHbix 03epax Ha TeppHTopnn 
OnocTaHunn C W, KOTopa h HaxoAHTca b 60 km ot r. CbiKTbiBKapa BBepx no Te- 
neHHK) p. Bbiner^bi. 

03epa — 3to CTapnubi njioma^Bio MeHee 1 ra, c xopoino pa3BHTon bcwhoh 
pacTHTejibHOCTbK). 03epa c 3JieMeHTaMH OTCTpocjMKauHH b nojiOBO/tbe coe/tHHfl- 
iotch jxpyr c apyroM n npoMbiBaiOTCH penHOH bo^om. 

Bee MaTepnajibi o6pa6oTaHbi CTaTHcranecKH (BpeeB, 1972; HBamep, 1979; 
OeziopoB, 1981; BojibuieB, Cmhphob, 1983; 3anueB, 1984). 


PE3YJIbTATbI H OBOQKflEHHE 

B yCJlOBHHX 03. fljIHHHOe Ha npOTHXCeHHH HKDHH 3apaxceHH0CTb KOnenO/iaMH 
KapacH ocTaeTCH nocTOHHHon (flopoBCKnx, 1993, 2001). B KOHue hiohh h b 
niojie y paKOB (^opMnpyiOTCH nnueBbie MemKn (flopoBCKHx, 2001). B cepe/tHHe 
moim yxce BCTpenaiOTCH nornSaiomne napa3HTbi, hto Ha6jno£ajiocb b 1983 r. y 
jiepHen c Kapacen H3 Sxcbhhckhx 03ep, pacnojioxceHHbix b OaccenHe cpe/tHero 
TeneHHH p. Bbinembi, ho Hnxce r. CbiKTbiBKapa, a TaKxce b 3tot h zipyrne ro/tbi 
y Koneno/t H3 03. fljiHHHoe. KaK cjieACTBne 3Toro, b niojie 3apaxceHH0CTb chh- 
xcaeTCH, n k KOHuy MecHua xo3hhh moxcct ocBo6o£HTbca ot napa3HTa, hto xopo- 
uio 3aMeTH0 Ha npnMepe /taHHbix 1980 r. (Ta6;i. 2). B 3tot tojx bo 2-h nojioBHHe 
hiojih panKH Ha Kapace He oBHapyxceHbi, ho b 1979 n 1999 rr. ohh b 3to BpeMH 
eme BCTpenajmcb (Ta6;i. 3). B cepe^HHe aBrycTa Ha Kapace Haxo^njin noHTH 
HCKjnoHHTejibHo norH6niHx napa3HTOB npouuion reHepaunn. Ohh 6buiH npe/t- 
CTaBJieHbi rojioBHOH nacTbio, HaxoOTmencH b Tejie xo3HHHa. 3apaxceHHOCTb hmh 
pbi6bi 6;iH3Ka TaKOBOH bo 2-n nojioBHHe hiojih (Ta6ji. 4). B aBrycTe noHBJineTCH 
HOBan reHepauHH napa3HTa (Ta6;i. 4), h 3apaxceHHOCTb jiepHeaMH Kapaca B03pa- 
CTaeT (Ta6ji. 3). IlpH 3tom ypoBeHb skctchcmbhocth (t = 1.290; P > 0.05) h hh- 
TeHCHBHOcra (X = 0.888; P > 0.05) HHBa3nn Kapaca MOJio/ibiMH panKaMH, xoth 
CTaracTHHecKH h He^ocTOBepHo, ho Bbiiiie neM CTapbiMH (Ta6;i. 4). Bo 2-h £eKa- 

TaGjiHua 1 


/laTbi c6opa Maiepnajia h hhcjio BCKpbiTbix pbi6 
Table 1. Collection dates and the number of dissected fish specimens 


ZtaTa 

HhCJIO BCKpbITbIX pbl6 

£aia 

HHCJIO BCKpbITbIX pbl6 

18-22.07.1979 

18 

22.06.1999 

10 

30.05.1984 

17 

01-12.07.1999 

58 

01-03.06.1984 

73 

15-22.07.1999 

18 

25-30.06.1984 

74 

21-26.08.1999 

53 

21-25.06.1996 

37 

20.09.1999 

15 

20-24.06.1997 

34 

24.06.2000 

10 

01-03.07.1997 

8 

23-28.06.2001 

10 

21-23.06.1998 

63 

11-12.08.2001 

15 

03.07.1998 

19 

26-28.06.2002 

10 

19-25.08.1998 

20 

24-26.06.2003 

10 

18-30.06.1999 

19 
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Ta6jiHua 2 


3apaaceHHocTb JiepHeaMH Kapaca H3 pa3Hbix 03ep, 
pacnOJIOiKeHHbIX Ha TeppHTOpHH 6HOCTaHUHH 

Table 2. The infection rate of crucians by Lernaea 
in different lakes around the biostation 


Uaia 

| 

noKa3aie^b 3apaxeHH0CTH 

Mhcjio 

BCKpbITbIX pbl6, 
3K3. 

3KCTeHCHBHOCTb 
HHB33HH, % 

HHaeKc 
ObHJIHH, 3K3. 


03. KpacHBoe 


02-04.07.1980 

23.8 ± 9.3 

0.38 ±0.18 

21 

17-19.07.1980 

0 

0 

6 


03. 3anaiaa 


03-12.07.1980 

16.7 ± 8.8 

0.22 ±0.13 

18 

17-19.07.1980 

0 

0 

7 


ue ceHTnOpn BCTpeneHbi paKH TOJibKO HOBoro noKOJieHnn. Pa3JiHHHn npouema h 
MHT eHCHBHOCTM HHBa3HH MMH X03HHHa B aBryCTe H CeHTnOpe CTaTHCTHHeCKH He- 
UOCTOBepHbl H 0JIH3KH TaKOBbIM B Mae. 

3apaxceHH0CTb napa3HTaMH npoiimoM reHepaunn caMOK h caMUOB Kapacn 
6jiM3Ka, a MHBa3npoBaHHocTb panKaMM hobom reHepauweM pa3JiHHHa (Ta6;i. 5), 
xoth m CTaTHCTMHeCKH HeuocTOBepHa (X = 0.516; P > 0.05). OuHaKO, ynHTbi- 
Ban nocTOHHHO 6oJibiuyio BCTpenaeMOCTb panKOB Ha caMKax, a He Ha caMuax 
(Ta6;i. 6—9), CMHTaeM bo3moxchbim uonojiHHTb cuenaHHoe paHee npe^nojioxce- 
HHe (flopoBCKHX, 1993) o 6ojibineM BCTpenaeMoc™ jiepHen Ha caMKax H3-3a hx 
6ojiee KpynHbix pa3MepoB no cpaBHeHHio c caMuaMH. B aBryCTe 1998 r. pa3Mepbi 
oco6en o6ohx nojiOB 6buiH 6 jih3kh. CaMUbi c ujihhoh Tejia 146—177 (cpeuHee 
166.0 ± 3.3 mm), caMKH — 150—182 mm (cpe^Hee 165.9 ± 3.3 mm). TeM He Me- 
Hee HHTeHCHBHOCTb HHBa3HH nocjieuHnx Bbiine (Ta6ji. 5). CjieuoBaTejibHO, HHBa- 
3HOHHbie CTa/tHH L. cyprinacea , bhuhmo, He npocTO HaTbiKaiOTcn Ha xo3HHHa. 
Bo3moxcho, hx MoryT npHBJieKaTb BemecTBa, BbmejineMbie caMKaMH, hjih 6ojib- 
myio BCTpenaeMOCTb napa3HTa Ha caMKax xo3HHHa oOecnenHBaiOT KaKHe-TO oco- 
OeHHOCTH noBe^eHHH nocjieuHHx. 

HTaK, K HKDHK) ypOBCHb HHBa3HH paHKaMH KapaCH yCTaHaBJTHBaeTCH Ha 
onpeztejieHHOM unn uaHHoro roua ypoBHe, noaTOMy HioHbCKHe uaHHbie, nojiy- 
neHHbie b ycjioBHHX paccMaTpHBaeMoro panoHa, HaHJiynniMM o6pa30M OTpaxca- 
k>t HHCJieHHOCTb nonyjinuHH L . cyprinacea . K 3TOMy BpeMeHH napa3HTbi C03pe- 
BaiOT, M HX HHCJIO CTa6HJIH3HpyeTCH, HTO, HanpHMep, B yCJlOBHHX JleHHHrpa/l- 
CKOH o6jI. npOHCXO^HT B Mae (CTOJIflpOB, 1936). fljlH CpaBHeHHH nJlOTHOCTH 
nonyjiHUHH napa3HTa b pa3Hbie roubi B03bMeM CBeueHHn 3a HiOHb (Ta6ii. 3*, 10, 
11 ). 

HaHBbicman HHBa3npoBaHHocTb panKaMH Kapacn 6buia b 1996 r. OuHaKo, ec- 
jih ynecTb b 1984 r. pbi6 TOJibKO cpeuHHX h KpynHbix pa3MepoB (37 3K3.), to 3k- 
CTeHCHBHOCTb 3apaxceHHn Koneno/iaMH Kapacn b 1984 (83.8 % ± 6.1 %) h 1996 
(75.7 % ± 7.0 %) rr. 6buia CTaTHCTHnecKH ouHHaKOBa (t = 0.867; P » 0.05), tot- 
JX a KaK HHTeHCHBHOCTb HHBa3HH (MOi 984 = 1.78 ± 0.24; 140 1996 = 2.2 ± 0.35), 
bhuho, 6buia pa3JiHMHOH. Ha 3 to yKa3biBaeT 6jiH3Koe k KpHranecKOMy 3HaneHHe 
KpHTepnn «JiaM6ua» (X = 1.312; P > 0.05). B 1996 r., KaK h b 1984 r., OTMeneHbi 

/lOCTOBepHbie pa3JIHHHH B 3KCTCHCHBHOCTH 3apaXCeHHn JiepHenMH caMOK H caM¬ 
UOB (Ta6il. 6, 7) H CTaTHCTHHeCKH 3HaHHMbie pa3JIHHHH B HHCJie paKOB Ha HHX 
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Ta6;i Hua 3 

3apaxeHH0CTb Lernaea cyprinacea Kapaca H3 03 . j^JiHHHoe b pa3Hbie ro/tbi 
Table 3. The infection of crucians by Lernaea cyprinacea in the Dlinnoje Lake in different years 


IloKa3aTe^b 3apa)KeHH0CTH 

HHC/IO BCKpbITbIX pbl6 

Man 

3KCTeHCHBHOCTb HHBa3HH, % 

18 


MH/teKC obHJlHB, 3K3. 


— 

3KCTeHCHBHOCTb HHBa3HH, % 

164 

76.5 ± 10.3 

MH^eKC 06 HJIHH, 3K3. 


2.2 ± 0.53 

3KCTeHCHBHOCTb HHBa3HH, % 

37 


MHfleKC obHJIHfl, 3K3. 


— 

3KCTeHCHBHOCTb HHBa3MH, % 
MHfleKC obHJIHfl, 3K3. 

42 

- 

3KCTeHCHBHOCTb HHBa3HH, % 

102 


MH/teKC o6hJ1HB, 3K3. 


— 

3KCTeHCHBHOCTb HHBa3HH, % 

148 


MH/teKC obHJlHB, 3K3. 


— 

3KCTeHCHBHOCTb HHBa3HH, % 

10 


MHfleKC o6hJ1HB, 3K3. 


— 




JX aTbi 



1 — 15 MFOHH 

— 

16—30 HIOHfl 

1 — 15 WOJIB 

16—31 hiojih 

aBrycT 

1979 r. 



16.7 ± 8.8 


- 


— 

0.33 ±0.18 

- 

1984 r. 

56.2 ± 5.8 

56.8 ± 5.7 




1.2 ± 0.18 

1.2 ± 0.16 


- 

- 

1996 r. 

75.7 ±7.0 





2.2 ±0.35 


- 

- 

1997 r. 

44.1 ± 8.5 

37.5 ± 17.1 




0.7 ±0.18 

0.38 ±0.18 

- 

- 

1998 r. 

36.5 ±6.1 

21.1 ±9.4 


60.0 ± 11.0 

— 

0.6 ±0.11 

0.42 ±0.21 

- 

3.4 ± 1.54 

1999 r. 

68.4 ± 10.7 

84.5 ± 4.7 

38.9 ± 11.5 

71.7 ±6.2 

- 

2.16 ±0.55 

2.52 ±0.27 

0.39 ±0.12 

1.91 ±0.27 

2000 r. 

0 

_ 



— 

0 

— 


— 


ceHTHbpb 


85.7 ± 13.2 
1.71 ±0.47 





-P* 

4 ^ 


T a 6 ji h u a 3 ( npodojutceHue ) 


rioKa3aTe;ib 3apaxeHH0CTH 

Thcjio 

BCKpbITbIX 

pbi6 

ifaTbi 

Mau 

1 — 15 HIOHH 

16—30 HlOHfl 

1 — 15 MOJIH 

16—31 HtOJlfl 

aBrycT 

ceHTH6pb 




2001 r. 






3KCTeHCHBH0CTb HHBa3HH, % 

20 

— 

— 

20.0 ± 13.0 

— 


20.0 ± 13.0 

— 

MHJieKC 06HJIHH, 3K3. 


1 

- 

0.3 ±0.21 


1 - 

0.5 ±0.31 

- 




2002 r. 






SKCTeHCHBHOCTb HHBa3HH, % 

10 

— 

— 

30.0 ± 14.0 

— 

— 

— 

— 

HHjieKC o6HJIHfl, 3K3. 


- 

1 — 

0.5 ±0.31 

— 

— 

— 

- 




2003 r. 






3KCTeHCHBHOCTb HHBa3HH, % 

10 

— 


20.0 ± 13.0 

— 

— 



HHjieKC o 6 h^HB, 3K3. 


— 


0.3 ±0.21 

— 

— 

— 

— 


Ta6^nua 4 

3apa>KeHH0CTb pa3HbiMn reHepauHBMH Lernaeo cyprinacea Kapacn b aBrycie 1998 (20 3K3.) 

h 1999 (53 3K3.) rr. 

Table 4. The infection of crucians by different generations of Lernaea cyprinaceae 
in August 1998 (20 specimens) and 1999 (53 specimens) 


Toabi 

IloKa3aTe^H 3apaxeHH0CTH 

PaHKH 

CTapbie 

MOJioabie 

CTapbie + MOJioabie 

1998 

3KCTeHCMBHOCTb HHBa3HH, % 

30.0 ± 10.2 

50.0 ± 11.2 

60.0 ± 11.0 


MmeHCHBHOCTb MHBa3HH, 3K3. 

1-3 

1-31 

1-31 


MH^eKC 3K3. 

0.5 ± 0.20 

2.9 ± 56 

3.4 ± 1.54 

1999 

3KCTeHCMBHOCTb HHBa3HH, % 

26.4 ± 6.1 

71.7 ±6.2 

71.7 ± 6.2 


MHTeHCHBHOCTb HHBa3HH, 3K3. 

1-3 

1-8 

1-8 


MHfleKC 3K3. 

0.42 ±0.11 

1.89 ±0.26 

1.91 ± 0.27 



Ta6jiHua 5 


HHBa3HpOBaHHOCTb pa3HbIMH reHepaLIHHMH paHKOB CaMOK (11 3K3.) 
h caMuoB (9 3K3.) xapacn b aBrycTe 1998 r. 

Table 5. The infection of crucian females (11 specimens) 
and males (9 specimens) by different generations of crustaceans in August 1998 


rioKa3aTejiH 3apaxceHHocTH 

PaHKH 

CTapbie 

Mojioabie 

dapbie + Mojioabie 

3KCTeHCHBH0CTb HHBa3HH, % 

33.3 ± 15.7 

44.4 ± 16.6 

55.6 ± 16.6 


27.3 ± 13.4 

54.5 ± 15.0 

63.6 ± 14.5 

MHTeHCHBHOCTb HHBa3HH, 3K3. 

1-3 

1-9 

1-9 


1-2 

1-31 

1-31 

MHZteKC obHJIHH, 3K3. 

0.56 ±0.34 

1.44 ±0.97 

2.00 ± 0.97 


0.45 ± 0.25 

4.10 ±2.74 

4.55 ±2.71 


npHMenaHHe. B HHCJiHTejie — 3apaxceHHOCTb panicaMH caMuoB xapacn; b 3HaMeHaiejie — 
CaMOK. 


Tabjinua 6 


3apa>KeHHOCTb paHKaMH caMLtOB (HHCJimejib) w caMOK (3HaMeHaTe;ib) xapaca b hiohc pa3Hbix JieT 

Table 6. The infection rate of crucian males (numerator) 
and females (denominator) by the crustaceans in June of different years 


noKa3aiejiH 3apaxceHHOCTH 

foabi 

1984 

1996 

1997 

1998 

1999-2003 

3KCTeHCHBH0CTb HHBa3HH, % 

47.2 ± 8.30 

50.0 ± 15.82 

33.3'± 9.10 

26.0 ± 6.20 

25.0 ± 8.19 


65.8 ± 7.70 

85.2 ± 83 

60.0 ± 12.6 

43.8 ± 8.80 

27.3 ± 9.50 

HHTeHCHBHOCTb HHBa3HH, 3K3. 

1-3 

1-3 

1-2 

1-3 

1-6 


1-6 

1-11 

1-4 

1-4 

1-2 

HHaeKC ObHJIHfl, 3K3. 

0.75 ± 0.16 

0.90 ±0.35 

0.37 ± 0.11 

0.38 ± 0.10 

0.57 ± 0.25 


1.55 ±0.26 

2.62 ± 0.42 

1.20 ±0.34 

0.81 ± 0.19 

0.41 ± 0.16 

HhCJIO BCKpbITbIX pbl6 

12 

10 

27 

50 

28 


25 

27 

15 

32 

22 


Tabjinua 7 

YpoBeHb 3HaHHMOCTH pa3JiHHHM b 3apaxceHHocTH paHKaMH caMOK h caMLtOB xapacn 

H3 03. ,/fjIHHHOe 

Table 7. The significance level of the differences in the infection rate of crucian males 
and females by the crustaceans in the Dlinnoje Lake 


rioKa3aTejiH 3apaxceHHOCTH 

rioKa3aTejiH 

foabi 

TOHHOCTM 

1984* 

1996 

1997 

1998 

1999-2003 

3KCTeHCHBH0CTb HHBa3HH 

t 

2.014 

2.217 

1.675 

1.673 

0.183 


P 

<0.05 

<0.05 

>0.05 

>0.05 

»0.05 

Mhackc o6hjihh 

X 

0.491 

1.191 

0.919 

0.801 

0.246 


P 

>0.05 

>0.05 

>0.05 

>0.05 

»0.05 


npHMenaHHe. * — ymeHa pbi6a TOjibKO KpyriHbix h cpeaHHX pa3MepoB. 
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Ta6jiHua 8 


KOJIHHeCTBO paKOB, CHflTbIX C CaMOK H CaMUOB KapaCfl, B HKDHe H Hanajie HlOJIfl pa3HBIX JieT 

Table 8. The number of crustacean specimens collected on crucian females 
and males in June and the beginning of July indifferent years 


nOJI X03HHHa 

fojlbl 

1984 

1996 

1997 

1998 

1999-2003 


CaMUbi 

71 ± 6.5 

9 ± 2.8 

10 ±2.5 

19 ± 3.3 

16 ± 2.4 


0.41 ± 0.04 

0.11 ± 0.03 

0.36 ± 0.09 

0.42 ± 0.07 

0.64 ± 0.07 

CaMKH 

1 u4 ± 6.5 

71 ± 2.8 

18 ±2.5 

26 ± 3.3 

9 ±2.4 


0.59 ± 0.04 

0.89 ± 0.03 

0.64 ± 0.09 

0.58 ± 0.07 

0.36 ± 0.07 


npHMeqaHHe. B HHCJiHTejie — hhcjio paKOB; b 3HaMeHaTe;ie — aojib paKOB ot o6mero MHCJia cobpaHHbix 
B KOHKpeTHblH rOJI. 


(Ta6ji. 8, 9). Bojibiue kouquojx 6buio Ha caMKax Kapacn. B 1997—2003 rr. o6e no- 
jiOBbie rpynnbi xo3nHHa HecjiH CTaTHCTunecKH oztHHaKOBoe hx hmcjio. 

Ha6jiK>AaeMbie KOJie6aHHn 3apaxteHHOCTH jiepHenMH Kapacn, a TaioKe BbipaB- 
HHBaHHe pojiew nojiOBbix rpynn b nozmepxcaHHH hhcjichhocth napa3HTa, Bbi3Ba- 
Hbi H3MeHeHHHMH cpeabi, npon3omezuiiHMH b 1996 r. B CTaOHJibHbix xe ycnoBH- 
nx ypoBeHb HHBa3HH napa3HTOM xo3HHHa nocTOHHeH, KaK, HanpHMep, b 1979— 
1980 ( T a6ji. 2), 1997-1998 h 2000-2003 rr. (tbOji. 10, 11). 

JXo 1996 r. noHMeHHbie 03epa Ha TeppHTOpnn OnocTaHixHH yHHBepcHTeTa 
Kax^yio BecHy 3ajiHBajiHCb peKOH, jiob pbi6bi nponcxoAHji ot cjiynan k cjiynaio. 
B yjiOBax BCTpenajmcb KaK KpynHbie Kapacn c ajihhoh Tejia ro 340 mm, TaK h 
M ejiKHe — ro 110 mm (Ta6ji. 12). B 1996 r. H3-3a hh3koto ypoBHn bo ru b peKe 
03epa He coo6majmcb hh c peKOH, hh #pyr c ApyroM. B Hiojie ypoBeHb bo ru b 
hhx ynaji TaK, hto b 03. fljiHHHoe oOHaxcHJiacb AOBOJibHO 3HanHTejibHan nacTb 
r Ha, h 03epo pa3Ae;iHJiocb Ha 2 nac™. Kapacb no^Beprcn HHTeHCHBHOMy o6jio- 
By. B nociie^yiomHe ro^bi b BO^oeMe CTajia pe^KOH MejiKan cjjopMa Kapacn. 
BHOBb OHa 6buia 3aperHCTpnpoBaHa TOjibKO b 2002 r. (Ta6ji. 12). 06binHbiMH 
CTajiH oco6h c ajihhoh Tejia 145—160 mm. KpoMe Toro, ecjin no 1996 r. bkjho- 
THTejibHO cooTHomeHne caMOK h caMifOB b yjiOBax Kapacn H3 03. fljiHHHoe 6bi- 
jio 6jih3ko 1:1, to b nocneAyiomHe ro^bi oho CMecranocb b nojib3y caMixoB 
(Ta6ji. 13, 14). riocjieAHee cTaTHcranecKH He^ocTOBepHO, ho BejmnHHa Kpn- 
Tepnn CrbKxaeHTa 6jiH3Ka k KpHTHnecKOH. 3HaneHHe KpHTepnn OrbiOAeHTa b 
1983 r. BejiHKO H3-3a Toro, hto pacneTbi cooTHomeHHn nonoB b otjihhhc ot ,apy- 
rnx JieT c^ejiaHbi no ^aHHbiM npoTOKOJiOB napa3HTHnecKHx BCKpbiTHn, ,zuin ko- 
Topbix OTOwpajiH pbi6y HeKpynHbix pa3MepoB. Cpe^n nocjieAHHX npeo6jia,ziajiH 

Tabjinua 9 

YpoBeHb 3Ha4HMOCTH pa3JIH4HK B UHCJie paUKOB, 

CHflTbIX C caMOK H CaMUOB Kapacn 

Table 9. The significance level of the differences 
in the number of crustaceans collected on crucian females and males 


noKa3aTe;iH 

Toabi 

TOHHOCTH 

1984 

1996 

1997 

1998 

1999-2003 

t 

2.250 

13.000 

1.556 

1.143 

1.458 

p 

0.976 

1.000 

0.881 

0.746 

0.856 
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Ta6jiHua 10 

3apa>KeHHOCTb pamcaMH Kapacn H3 03 . /fjiHHHoe b HioHe pa3Hbix jieT 
Table 10. The infection rate of crucians from Dlinnoje Lake by the crustaceans in June of different years 

fo^bl 


rioKa3aTe;iH 3apa*<eHH0CTH 



1984 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

3KCTeHCHBH0CTb 3apa>KeHna, % 

56.5 ±4.9 

75.7 ±7.0 

44.1 ± 8.5 

36.5 ±6.1 

65.5 ± 8.78 

0 

20.0 ± 13.0 

30.0 ± 14.0 

20.0 ± 13.0 

14HTeHCHBHOCTb 3apa>KeHHfl, 3K3. 

1-7 

1-11 

1-4 

1-4 

1-6 

0 

1-2 

1-3 

1-2 

PlH/teKC 06HJIHH, 3K3. 

1.2 ±0.17 

2.2 ±0.35 

0.7 ± 0.18 

0.6 ±0.11 

1.9 ±0.41 

0 

0.3 ±0.21 

0.5 ±0.31 

0.3 ±0.21 

HhCJIO BCKpbITbIX pbl6, 3K3. 

147 

37 

34 

63 

29 

10 

10 

10 

10 


Ta6jiuua 11 


/fOCTOBepHOCTb pa3JlHMHM b 3apa>xeHHOCTH pamcaMH KapaCH B HIOHe pa3HbIX JieT 
Table 11. The significance level of the differences in the infection rate of crucians by the crustaceans in June of different years 


IloKa3aTejiH 3apa>KeHHOCTM 

CpaBHMBaeMbie roflbi 

1984-1996 

1996-1997 

1997-1998 

1998-1999 

1999-2000 

2000-2001 

2001-2002 

2002-2003 

1 

2 

3 

4 

5 

6 

7 

8 

9 

3KCTeHCHBH0CTb HHBa3HH 

0.867 

2.722 

0.731 

2.589 

26.450 

4.297 

0.269 

0.269 


>0.05 

<0.01 

>0.05 

<0.01 

<0.001 

>0.05 

>0.05 

>0.05 

PhmeKC o6h;ih5i 

1.32 

2.153 

0.357 

0.662 

1.342 

0.447 

0.224 

0.224 


>0.05 

<0.001 

>0.05 

>0.05 

>0.05 

>0.05 

>0.05 

>0.05 


ripHMeMaHMe. B CTOJlOuaX 2—5 B CTpOKe «3KCTeHCHBH0CTb MHBa3MM» B MMCJlMTejie npMBe^eHbl 3HaMeHHfl KpMTepMH CTblO^eHTa; B CTOJl6uaX 6—9 — 3HaHeHHH KpHTepHH Om- 
mepa; b 3HaMeHaTejie — P; b CTpoKe «HHjieKC o6h/ihh» b HHCjiMTejie — 3HaHeHH« KpHTepua «JiaM6,aa»; b 3HaMeHaTejie — P. 









TabJiHua 12 


Pa3MepHaa cipyKTypa yjioBOB Kapaca H3 03. /LiHHHoe 
Table 12. The ratio of size groups in the samples of crucians from the Dlinnoje Lake 


Pa3MepHbie rpynnbi Kapaca 

foabi 

1984 

1996 

1997 

1998 

1999-2003 

Meaxaa pbiba (L = 8—11 cm) 

39 ± 2.7 

7 ±4.0 

0 

0 

2 ± 1.4 


51.3 ± 5.7 

5.6 ± 2.1 



3.9 ±2.7 

Pbiba cpeaHHX pa3MepoB 

29 ± 2.7 

98 ±4.0 

22 ± 3.2 

81 ±4.1 

49 ± 1.4 

(L = 12-18 cm) 

38.2 ±5.6 

79.0 ± 3.7 

53.4 ± 7.7 

79.4 ± 4.0 

96.1 ± 2.7 

KpynHaa pbiba (L = 18.5—34 cm) 

8 ± 2.7 

19 ±4.0 

20 ±3.2 

21 ±4.1 

0 


10.5 ±3.5 

15.3 ±3.2 

47.6 ± 7.7 

20.6 ± 4.0 


Thcjio M3MepeHHbix nojioB03pe- 

76 

124 

42 

102 

51 


TabJinua 13 


CooTHomeHne caMOK h caMUOB b yjioBax Kapaca H3 03. /LiHHHoe 
Table 13. Sex ratio of the samples of crucians from the Dlinnoje Lake 


no/i Kapaca 



fOilbl 



1983 

1984 

1996 

1997 

1998 

1999-2003 

CaMUbi 

31 ± 3.5 

78 ±6.1 

58 ± 5.6 

27 ± 3.1 

59 ± 5.0 

28 ±3.5 


0.60 ± 0.07 

0.53 ± 0.04 

0.47 ± 0.05 

0.64 ± 0.07 

0.58 ± 0.05 

0.56 ± 0.07 

CaMKH 

21 ± 3.5 

69 ± 6.1 

66 ± 5.6 

15 ± 3.1 

43 ± 5.0 

22 ± 3.5 


0.04 ± 0.07 

0.47 ± 0.04 

0.53 ± 0.05 

0.36 ± 0.07 

0.42 ± 0.05 

0.44 ± 0.07 

Hhcjio yaTeHHbix 
pbib 

52 

147 

124 

42 

102 

50 


npHMenaHHe. B HHCJiHTe/ie — hhc/io pbi6; b 3HaMeHaTe/ie — ao/ia ot obmero HHCjia yaieHHbix pbi6 b koh- 
KpeTHbiH roa. 


caMUbi (flopoBCKHx, 1993). K 2000 r. cooTHomeHHe nojiOB CTaracraHecKH Hop- 
MajiH30Bajiocb, ho b yjioBax no-npexcHeMy npeoOjia^ajiH caMUbi. 

HTaK, HM3KMH naBO£OK 1996 r. H HHTeHCHBHblH JIOB pbl6bl npHBeJTH K H3Me- 
HeHHio He TOJibKo ypOBHH 3apaxceHHOCTH KapacH L. cyprinacea , ho h pa3MepHoro 
h nojroBoro cocTaBa nonyjmuHH 3Toro BH^a pbi6 b 03 . fljiHHHoe. 

TabJiHua 14 

YpOBeHb 3HaHHMOCTM pa3JIMHMH B HMCJie CaMOK H CaMUOB Kapaca B yjioBax M3 03. /LlMHHOe 

Table 14. The significance level of the differences in the number of crucian females 
and males in the samples from the Dlinnoje Lake 


noKa3aTe/m 

foabi 

TOHHOCTH 

1983 

1984 

1996 

1997 

1998 

1999-2003 

t 

1.429 

0.738 

0.714 

1.935 

1.600 

0.857 

p 

0.838 

0.516 

0.516 

0.943 

0.890 

0.610 


npHMeaaHHe. Mcnojib30BaH KpHTepHH CrbioaeHTa cpaBHeHHH conpa^eHHbix bcjihhhh (HBaHTep, 

1979). 


148 




Phc. 1. Pacnpe,aejieHHe Lernaea cyprinacea y Kapacew H3 03 . XUihhhoc b pa3Hbie roflbi. 

1 — TeopeTHMecKHH pm HeraTHBHoro GwHOMKHajibHoro pacnpe^ejieHMfl; 2 — 3MnwpHMecKoe pacnpeaejieHHe. Ho 
och opiiHHaT — MacTOTbi; no och abcuwcc — kojimhcctbo Konenoa Ha oahoh oco6h xo3flHHa. a — 1984 r. (n = 36 
M = 1.83; k = 10.8; P > 0.2); b - 1996 r. (n = 37; M = 2.16; k = 2.52; P < 0.1); c - 1997 r. (n = 42; M = 0.67 
k = 1.57; P = 0.94); d - 1998 r. (n = 82; M = 0.6; k = 0.55; P = 0.77); e - 1999-2003 rr. (n = 50; M = 0.5 

k = 0.31; P » 0.2). 

Fig. 1. Distribution of Lernaea cyprinacea on crucians from the Dlinnoje Lake in different years. 


fljm npoBepKH caejiaHHoro BbiBO^a onpeflejiHJiw xapaxrep pacnpe,aejieHH4 
pa^Ka b nonyjiHUHH xapacH b pa3Hbie ro/tbi, nocKOJibicy Twn pacnpe,aejieHHa na- 
pa3MTa b nonyjiHUMM xo3HMHa b KOHenHOM more xapaKTepw3yeT napa3MTO-xo3H- 
MHHbie OTHomeHMH (BpeeB, 1972). 

Pacnpe,aejieHMe Koneno,a b nojioB03pejioM nacTM nonyjiHUMM xapacH b uejiOM 
h y ero caMOK b 1984, 1997—2003 rr. yztOBJieTBopHTejibHO annpoKCHMHpoBajiocb 
HeraTMBHo 6HHOMHHajibHbiM pacnpeTteJieHMeM, Toma xax b 1996 r. cooTBeTCTBMe 
3MiiHpH4ecKoro pacnpe,aejieHMH TeopeTHnecKOMy He npeBbimajio b nepBOM cjiy- 
nae 10, a bo btopom — 20 % (pwc. 1, 2; Ta6ji. 15). 



Phc. 2. PacnpeaejieHHe jiepHeii y caMOK Kapacn b pa3Hbie roflbi. 

a - 1984 r. (n = 25; M = 2.04; k = 6.21; 0.8 < P < 0.9); b - 1996 r. (n = 27; M = 2.62; k = 3.15; 0.1 < P < 0.2); 
c- 1997 r. (n = 15; M = 1.20; k = 2.67; P = 0.82); d- 1998 r. (n = 32; M=0.81; k = 0.91; P = 0.59); e- 
1999—2003 rr. (n = 22; M = 0.41; k = 0.7; P > 0.66). OcTajibHue o6o3HaneHHfl Te xce, hto h Ha pwc. 1. 

Fig. 2. Distribution of Lernaea in females of Carassius carassius in different years. 
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Ta6;iHua 15 


IlapaMeTpbi pacnpe^ejieHHH JiepHen y Kapacfl H3 03. ^JiHHHoe 
Table 15. Parameters of the Lernaea distribution on crucians from the Dlinnoje Lake 


Toiibi 

rio;i Kapacfi 

n 

M 

mM 

S 2 

s 2 /M 

k 

X 2 

_ 

K(X) 

P(%) 

Tun 

pacnpeaejieHHH 

1984 

CaMUbi + caMKH 

36 

1.83 

0.24 

2.14 

1.17 

10.80 

1.164 

0.279 

>20 

HEP 











0.178 

HEP 

1996 

To >KC 

37 

2.16 

0.35 

4.42 

2.05 

2.52 

5.93 

— 

<10 

HEP 

1997 

» » 

42 

0.67 

0.15 

0.96 

1.43 

1.57 

_ 

0.073 

94 

HEP 

1998 

» » 

82 

0.60 

0.10 

0.82 

1.36 

0.55 

— 

0.311 

76 

HEP 

1999 

» » 

10 

1.4 

0.58 

3.63 

2.59 

1.19 

— 

0.083 

»20 

HEP 

2001 

» » 

10 

0.3 

0.21 

0.47 

1.57 

0.47 

— 

0.057 

»20 

HEP 

2002 

» » 

10 

0.5 

0.31 

1.00 

2.00 

0.56 

— 

0.071 

»20 

HEP 

2003 

» » 

10 

0.3 

0.21 

0.47 

1.57 

0.47 

— 

0.057 

»20 

HEP 

1999-2003 

» » 

50 

0.5 

0.15 

1.19 

2.39 

0.31 

— 

0.025 

»20 

HEP 

1984 

CaMUbi 

11 

1.36 

0.24 

0.65 

0.48 

— 

— 

0.3 

»20 

EP 

1996 

» 

10 

0.90 

0.35 

1.21 

1.34 

2.61 

— 

1.2 

«1 

HEP 








— 

— 

1.57 

«1 

EP 

1997 

» 

27 

0.37 

0.11 

0.32 

0.86 

— 

— 

0.07 

»20 

EP 

1998 

» 

50 

0.38 

0.10 

0.53 

1.39 

0.79 

— 

0.176 

86 

HEP 

1999-2003 

» 

28 

0.57 

0.25 

1.74 

3.05 

0.23 

— 

0.212 

99.9 

HEP 

1984 

CaMKH 

25 

2.04 

0.33 

2.71 

1.33 

6.21 

0.05 

— 

>80 

HEP 

1996 

» 

27 

2.62 

0.42 

4.85 

1.85 

3.15 

2.40 

— 

<20 

HEP 

1997 

» 

15 

1.20 

0.34 

1.74 

1.45 

2.67 

— 

0.232 

82 

HEP 

1998 

» 

32 

0.81 

0.19 

1.19 

1.47 

0.91 

— 

0.530 

59 

HEP 

1999-2003 

» 

22 

0.41 

0.16 

0.54 

1.32 

0.70 

— 

0.284 

>66 

HEP 


ripHMeMaHHe. n — HccjieaoBaHo pbi6, M — HHaeKc o6hjihh, m M — ornubKa, s 2 — ancnepcHa, k — arperwpoBaHHocTb, % 2 — XH-KBaapaT, K(X) — KpHTepHH KojiMoropoBa, P — 
BepoHTHOCTb, HEP — HeraTHBHO bHHOMHHajibHoe pacnpe^ejieHue, EP — bHHOMHHajibHoe pacnpeaejieHHe. 






Y caMuoB Kapacfl b 1984 h 1997 rr. pacnpeziejieHHe Konenoa cooTBeTCTBOBa- 
jio 6HHOMHHajibHOMy pacnpeziejieHHK), b 1998 h 1999—2003 rr. — HeraraBHO 
6nHOMMHajibHOMy. flaHHbie 3a 22 hiohh 1999 r. h 3a 20-e HHCJia hjohh 2000— 
2003 rr. o6i»eziHHeHbi, b cnjiy Toro hto xapaKTep pacnpeztejieHHH panKOB b nony- 
J1HUHH X035IHHa H ypOBCHb 3apaXCeHHOCTH HMH KapaCfl CTaTHCTH^eCKH OAMHaKO- 
Bbi (Ta6ji. 11, 15). B 1996 r. ran pacnpeztejieHHH napa3HTa y caMUOB xo3HHHa 
onpeziejiHTb He yaanocb (phc. 3; Ta6ji. 15). 

B 1998 h 1999—2003 rr. y jiepHen c caMOK h caMuoB Kapaca CTaji ozumaKo- 
bwm He TOJibKO ran pacnpeztejieHHH hhcjichhocth b nonyjmuHH xo3HHHa, ho h 
K034)4)MmieHTbi «k» KaK Mepa B03MOXHoro CKonjieHHH oco6en napa3HTa Ha ojx - 
hoh oco6h xo3HHHa (EpeeB, 1972) CTajiH 6jih3Khmh (Ta6ji. 15). TaKHM o6pa30M, 
c 1998 r. nojiOBbie rpynnbi xo3HHHa, bh^hmo, CTajiH paBHOueHHbiMH b no/mep- 
xcaHHH HHCJieHHOCTH napa3HTa 

rijioTHOCTb nonyjiHUHH napa3HTa, BbipaxeHHaa nepe3 K03(})(t)HUHeHT arpera- 
Uhh «k», b 1998 r. yMeHbiiiH^acb no cpaBHeHHio c 1984 r. b 19.6 pa3a. Y rpynn 
Kapacfl, nrpaBiiiHX pa3Hbie pojm b nozmep^caHHH hhcjichhocth napa3HTa, 3Hane- 
HHH K034)4wUHeHT0B «k» pa3JIHHaJIHCb B 14—15.1 pa3a (^OpOBCKHX, 1993). Ta¬ 
KHM o6pa30M, MOXCHO 3aKJIK)HHTb, HTO B 1996 T. npOH3011ieJI nepeJIOM B XCH3He- 
ZieHTejibHOCTH nonyjiHUHH L. cyprinacea w ero xo3HHHa, npHBezuiiHM hx k cy- 
mecTBOBaHHio Ha donee hh3kom ypoBHe hhcjichhocth. 

nojiyneHHbie pe3yjibTa™ coniacyiOTCfl c ranoTe3aMH KpHTHHecKHX ypoBHen 
pa3BHTHH npnpOAHblX CHCTeM (XHpMyHCKHM, Ky3bMHH, 1999) H 6HOKBaHTa KaK 
eZIHHHUbI flHCKpeTHOCTH OpraHH3aUHH H ^aKTOpa 3BOJIKDUHH SHOCHCTeM (IlyH- 
KOBCKHM, 1997). CorJiaCHO nepBOM H3 HHX, npH H3MeHeHHH HHCJieHHOCTH no- 
nyjiHUHH b 15 h 6ojiee pa3 npoHCxoziHT ee pacnazi, jih6o CTa6HJiH3auHH Ha 60- 
jiee hh3kom ypoBHe hhcjichhocth; cornacHO btopom, nonyjinuHH, BbiBezteHHan 



Phc. 3. Pacnpe^ejieHHe paHKOB y caMUOB Kapaca b pa3Hbie roflbi. 

1 (a, c) — TeopeTHMecKHM psa 6HHOMHHajibHoro pacnpe^e^eHHH; 1 ( b , d, e) — TeopeTHwecKHH p m HeraTHBHoro 
6HHOMHHajibHoro pacnpeaejieHHa; 2 — 3MnHpHMecKoe pacnpeaejieHHe. a — 1984 r. (n =11; M = 1.36; P > 0.2); 
b - 1996 r. (n = 10; M = 0.9; k = 2.61; P < 0.01); c - 1997 r. (n = 27; M = 0.37; P > 0.2); d - 1998 r. (n = 50; 
M = 0.38; k = 0.79; P = 0.86); e — 1999—2003 rr. (n = 28; M = 0.57; k = 0.23; P > 0.99). OcTajibHbie o6o3HaMeHHH 

Te *e, mto h Ha pHC. 1. 

Fig. 3. Distribution of copepods in males of Carassius carassius in different years. 
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M3 CTaGwjibHoro coctomhmh, «moxcct norM6HyTb, BoccraHOBHTb status quo m, Ha- 
KOHeU, CymeCTBeHHO M3MeHMTb COGCTBeHHyiO OpraHM3aiXHK) M npn 3TOM Bbl- 
XCMTb» (c. 554). 

FlpoHJiJiiocTpMpyeM CKa3aHHoe Ha npMBeaeHHbix b 3tom pa6oTe MaTepwajiax. 

B 1984 r. Kapacb c Majiou ajimhom Tejia, a TaKXce caMUbi m caMKM Kapacn co 
cpeaHen h HaH6ojibuieM ajimhom Tejia, bmammo, npeacTaBJinjiM co6om 3 otjimh- 
Hbie apyr ot apyra no BbinojiHneMOM mmm pojih b noaJiepxcaHMM hmcjichhoctm 
jiepHeM rpynnnpoBKM xo3HMHa (flopoBCKwx, 1993). 3tot bmboa corjiacyeTcn c 
yTBepxczteHHeM o pa3HOM pojiw pa3MepH0-B03pacTHbix rpynnMpoBOK xo3HMHa b 
noziiiepxcaHMM hmcjichhoctm napa3MTOB (BpeeB, 1972; MeuiKO, 1983, h ap.). 

Ochobhoh M3 3tmx Tpex rpynn HBJiHJiacb rpynna caMOK co cpeaHen m Han- 
6ojibuieM ajimhom Tejia (^opobckmx, 1993), mto noaTBepxcaaeTcn He TOJibKO 
6ojibiueM 3apaxceHHocTbio napa3MTOM mx, ho m xopouiMM corjiacoBaHMeM pac- 
npeaejieHMn panxa y hmx (x 2 = 0.05; P = 80 %) c HeraTMBHo-OMHOMMHajibHbiM 
pacnpe^ejieHMeM. 

B 1996 r. pa3MepHan CTpyKTypa nonyjinuMM Kapacn ynpocTMjiacb, hto He Mor- 
JIO He BbI3BaTb M3MeHeHMM BO B3aMMOOTHOUieHM«X napa3MTa M X03HMHa. Kapacb 
yrpaTMJi peryjiMpyiomee B03aeMCTBMe Ha napa3MTa. 3to OTpa3MJiocb b yBejiMne- 
HMM MHTeHCMBHOCTM MHBa3MM paHKOM pbl6bl M OTCyTCTBMM CODiaCOBaHMH AaH- 
Hbix c HeraTMBHo-GMHOMMHajibHbiM pacnpe^ejieHMeM. H3bcctho, mto b nojiaep- 
xcaHMM HMCJieHHOCTM nonyjinuMM napa3MTOB nrpaiOT pojib oco6m, oOMTaiomne 
Ha Gojiee ycTOMHMBbix k 3apaxceHMio xo3neBax, t. e. Te napa3MTbi, KOTopbie pac- 
npeaejieHbi arpernpoBaHO (HeuiKo, 1988). 

C 2001 r. 3HaneHMe 3KcnoHeHTbi «k» CTajio MeHHTbcn b HeOojibuiMX npeaejiax 
(Ta6ji. 15), hto roBopMT o 6jim3kom m 3 roaa b roa xapaKTepe napa3MTO-xo3HMH- 
Hbix OTHomeHMM y paccMOTpeHHbix rpynn Kapacn. FIocjieaHee, bm^mmo, moxcho 
pacueHMBaTb KaK aocTMXceHMe nonyjinuMeM napa3MTa nocjie nepnoaa HecraGMJib- 
Horo cymecTBOBaHMH, Bbipa3MBiuerocH b pe3KMx KOJieOaHMnx ypoBHH 3apaxceH- 
hoctm paHKOM xo3HMHa b 1997—2000 rr., HOBoro CTaGnjibHoro coctohhmh. 

PaGoTa BbinojiHeHa npn <J)MHaHCOBOM noa^epxcKe PoccnncKoro <J)OHaa <J)yH- 
aaMeHTajibHbix MccjieaoBaHMM (npoeKT Nq 04-04-96030). 


Ciihcok jiHTepaTypu 

Bayep O. H. nonyjnmMOHHaa 3KOJiorH5i napa3MTOB pbi6, coctoahhc m nepcneKTMBbi // ITapa- 
3HTOJ1. c6. 1980. T. 29. C. 24-34. 

Bayep O. H. PeryjiHUMH hmcjichhoctm napa3MTOB b npecHOBOAHbix 3KocwcTeMax // TeabMMH- 
tm b npecHOBOAHbix 6woaeH03ax. M.: Hayxa, 1982. C. 4—16. 

Bayep O. H. FlonyjiHUMOHHaa 3 kojiotm5i napa3MTOB pbi6, HexoTopbie MTorn m nepcneKTMBbi // 
Mop4)OJiorMH, cwcTeMaTMKa h (JiayHMCTMKa napa3MTMnecKMx xcMBOTHbix. Tp. 3ooji. MH-Ta 
AH CCCP. 1986. T. 155. C.4-12. 

Bayep O. H., Myccejinyc B. A., CTpejiKOB K). A. Bojie3HH npyaoBbix pbi6. M.: Jlencafl 
m nMiaeB. npoMbiuui., 1981. 320 c. 

BojibiueB JI. H., Cmmphob H. B. TaOjinabi MaTeMaTMnecKOM CTaTHCTMKM. M.: Hayxa, 1983. 
416 c. 

BpeeB K. A. npHMeHeHHe HeraTMBHoro OMHOMMHajibHoro pacnpeaejieHMH ajim M3yMeHM5i no- 
nyAaaMOHHOM 3KOAOTMM napa3HTOB // MeToabi napa3MTOA. nccaea. JI., 1972. Bbin. 6. 
70 c. 

BbixoBCKaa-naBAOBCKaa H. E. IIapa3HTbi pbi6. PyKOBoacTBO no M3yneHMK). JI.: Hayxa, 
1985.122 c. 

rpMiaeHKo JI. H., AxOaeB M. HI., BacHjibKOB T. B. Bojie3HH pbi6 m ochobm pmOoboact- 
Ba. M.: Koaoc, 1999. 456 c. 


152 



flopoBCKHx T. H. PacnpocTpaHeHwe Lernaea cyprinacea (Copepoda: Lernaeidae) b nonyjm- 
Uhh KapacH // napa3MTOJiorHH. 1993. T. 27, Bbin. 1. C. 90—96. 

flopoBCKHx T. H. Cystidicoloides tennuissima (Nematoda: Ascarophididae) b nonyjiHUHHx 
cbohx xo3neB b ycjiOBMHX OacceiiHa pexn Me3eHb // napa3HTOJiorHH. 1996a. T. 30, 
Bbin. 4. C. 357-363. 

flopoBCKHX T. H. JIoKajiM3auMH Lernaea cyprinacea (Copepoda: Lernaeidae) Ha Tejie xapa- 
ch // napa3HTOJiorHH. 19966. T. 30, Bbin. 6. C. 540—544. 

flopoBCKHX T. H. Ilapa3HTO(j)ayHa Carassius carassius (L.) ceBepo-BocTOKa eBponencKOH 
nacTH Pocchh // 3KOJiorn4ecKHH MOHHTopuHr napa3HTOB. Te3. aokji. cn6., 1997. 
C. 45-46. 

flopoBCKHX T. H. Lernaea cyprinacea (Copepoda: Lernaeidae) b ycjiOBHnx 6acceiiHa cpe^He- 
ro TeneHHH pexn Bbmer^bi // napa3HTOJiorHH. 2001. T. 35, Bbin. 2. C. 154—158. 

flopoBCKHX T. H., CMOJibHHHHOBa E. H. PacnpocrpaHeHne Lernaea cyprinacea (Copepo¬ 
da: Lernaeidae) b nonyjinuHH Carassius carassius b ycjioBHflx OacceiiHa cpe^Hero TeneHHH 
peKH Bbiner^bi // Bcepoc. Hayn. xoh(]). «B3aHMOOTHOineHHH napa3HTa n xo3HHHa». Te3. 
Aokji. M., 1998. C. 22. 

yKnpMyHCKHH A. B., Ky3bMHH B. H. KpHTHHeCKHe ypOBHH B pa3BHTHH npnpOAHblX CHC- 
TeM. JI.: Hayxa, 1990. 223 c. 

3anueB T. H. MaTeMaTHnecxan CTaTHcraxa b axcnepHMeHTajibHOH OoTaHHxe. M.: Hayxa, 
1984. 424 c. 

W Bamep 3. B. Ochobw npaxTHuecxon 6noMeTpnH (BBe/ieHne b CTaTHCTHHecxnH aHajiH3 6ho- 
jiornnecKHX hbjichhh). neTp03aBO£Cx: M3A-BO Kapejimi, 1979. 94 c. 

Heuixo E. n. CTpyKTypa h ^HHaMHxa hhcjichhocth nonyjwuHH Discocotyle sagittata (Mo- 
nogenea, Discocotylidae) // napa3HTOJiorHH. 1983. T. 17, Bbin. 2. C. 107—111. 

Heuixo E. n. nonyjiHUHOHHafl Ghojiofhh rejibMHHTOB pbi6. JI.: Hayxa, 1988. 118 c. 

Heuixo E. n., EBceeBa H. B., CTepjinroBa O. n. Pojib napa3HTOB pbi6 b npecHOBo/iHbix 
oxocncTeMax Ha npnMepe napa3HTa xopiomxH (Osmerus eperlanus) // napa3HTOJionni. 
2000. T. 34, Bbin. 2. C. 118-124. 

no^/iyOHafi A. B. McnbrraHne opraHHnecxHX xpacHTejien turn 6opb6bi c ;iepHeo30M // npy- 
flOBoe pbidoBOflCTBO. M., 1969. C. 214—218. 

no££y6HaH A. B. M3MeH4HBOCTb h cneun^nuHOCTb jiepHen npyaoBbix pbi6 // Tp. 
BHMMnPXa. 1973. T. 22. C. 159-173. 

no££y6HaH A. B. K 30oreorpa(j)HH paxoo6pa3Hbix poaa Lernaea Linne, 1746 // Tp. 
BHMMnPXa. 1978. T. 27. C. 111-124. 

nynxoBCXHH C. B. flncxpeTHOcTb noToxoB >kh3Hh bo BpeMeHH: 3BOjnounoHHoe 3HaneHne 
OnoxBaHTOB // Ch6. sxoji. xcypH. 1997. T. 4, Bbin. 6. C. 553—558. 

CMOJibHHHHOBa E. H. napa3HTO(j)ayHa xapacn 30JiOToro ceBepo-BOCTOxa eBponencxon nac- 
th Pocchh // V Mojioaok. Hayn. xoh(J). «AxTya^bHbie npoOjieMbi 6no;iorHH». Te3. aoxji. 
CbixTbiBxap, 1998. C. 180—181. 

CMOJibHHHHOBa E. H., flopoBcxHii T. H. napa3HTO(j)ayHa xapacn 30JiOToro 03ep cpe^He- 
ro h HHXCHero TeneHHH p. nenopa // VI Mojioaexc. Hayn. xoh(J>. «AxTyajibHbie npoOjieMbi 
OnojiorHH h 3xojiornH». Te3. aoxji. CbixTbiBxap, 1999. C. 228—229. 

Ctojihpob B. n. HaOjHO^eHHH Ha jx uhxjiom pa3BHTHH Lernaea cyprinacea h ee naToreHHoe 
BJiHHHHe Ha xoxcHbie TxaHH pbi6bi // Tp. JleHHHrp. o6m-Ba ecTecTBoncn. 1936. T. 65, 
Bbin. 2. C. 239-253. 

Oe^opoB K. n. MaTeMaTHnecxne Memabi H3yneHHH nonyjinuHH napa3HTOB // HTorn Hayxn 
h TexHHXH BHHHTH. 3oonapa3HTOJiorHH. 1981. T. 7. C. 134—184. 

Grab da J. Life cycle and morphogenesis of Lernaea cyprinacea L. // Acta parasit. Pol. 1963. 
Vol. 9, N 14. P. 169-198. 

CbixTbiBxapcxHH rocyaapcTBeHHbiH yHHBepcHTeT nocTynnjia 28 IV 2005 


153 



LERNAEA CYPRINACEA (COPEPODA, LERNAEIDAE) 

FROM CRUCIAN CARP CARASSIUS CARASSIUS FROM THE DLINNOJE LAKE 
IN THE MIDDLE STREAM OF THE VYCHEGDA RIVER 

G. N. Dorovskikh, L. R. Makarova 

Key words'. Lernaea cyprinacea , Carassius carassius , infection rate, population dynamics. 

SUMMARY 

Till 1996 the Vychegda River’s flood lakes at the territory of the biological station of 
the Syktyvkar University were overflowed every spring by water so that fishing took place 
from time to time. In 1996 a low flood level and intensive fishing resulted in the change of 
the infection rate of crucians by Lernaea , as well as in the change of the size and sex ratios 
of the crucian population in the Dlinnoje Lake. Thus, the size pattern of the crucian popu¬ 
lation became simpler, and it led to the changes in parasite-host relation. As a result, 
the intensity of the invasion of crucians by Lernaea cyprinacea have increased and the di¬ 
stribution of the parasite in the host population does not fit by the negative-binomial distri¬ 
bution. Crucian females and males play an equal role in the maintenance of the parasite 
population. 

In 1984 crucian females of medium and large body length played the main role in that 
process. Functions of other host groups (fishes of small body length, males) were different. 

Up to 2001 a significance of «k»-exponent of the negative-binomial distribution, descri¬ 
bing the number of copepods in the mature part of crucian population, changed with a 
small range that suggests a stability of parasite-host relationship in the investigated crucian 
groups. We suppose that after a period of an unstable state in 1997—2000 the population of 
the parasite reached a new stable state. 
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